Objectives. We evaluated whether breast self-examination (BSE) influences subsequent mammography participation.
The Influence of Breast Self-Examination on Subsequent Mammography Participation | Susan E. Jelinski, PhD, Colleen J. Maxwell, PhD, Jay Onysko, MA, and Christina M. Bancej, MSc In North America, breast cancer is the most frequently diagnosed cancer in women and a leading cause of premature death. 1, 2 The current methods employed to screen for or detect breast cancer include mammography, clinical breast examination (CBE), and breast self-examination (BSE). The effectiveness of routine mammography screening in the reduction of breast cancer mortality in women aged 50 to 69 years has been demonstrated. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Authors of a review on the effectiveness of CBE have concluded that CBE should be conducted in women aged 40 and older as it may contribute to breast cancer mortality rate reduction. 13 However, the effectiveness of BSE in preventing death from breast cancer has been challenged of late.
14 Two recent systematic reviews of routine teaching or performing of BSE to screen for breast cancer among women aged 40 and older question the balance of benefits and harms of these practices. 15, 16 The Canadian Task Force on Preventive Health Care concluded there was insufficient evidence to continue promotion of the routine teaching of BSE during periodic health examinations of women, and further concluded that there is fair evidence of harm from BSE owing to unnecessary diagnostic procedures. 15 The task force cited Russian and UK studies in which the number of physician visits and the rate of benign breast biopsies were higher among the study participants in the BSE performance groups as compared to control groups. 17, 18 The US Preventive Services Task Force (USPSTF) questioned the generalizability of these trials to US women, concluding that the evidence is insufficient to recommend for or against teaching or performing routine BSE. 16 The group further cited concerns that other potential adverse outcomes of discontinuing BSE, including influence on subsequent screening behaviors, have not been evaluated. As a result, considerable debate has erupted about the potential negative effects of discontinuing the routine promotion and teaching of BSE. [19] [20] [21] [22] [23] [24] It is possible, for example, that performance of regular BSE may inculcate the importance of breast health among women. If so, then one possible negative consequence of the recent recommendations to discontinue routine teaching of BSE would be that the perceived lack of support for BSE could lead to more widespread negative attitudes and behaviors among women in terms of other recommended breast cancer screening strategies, namely routine CBE and participation in mammography screening. Our objective with this prospective study was to elucidate potential relationships between various breast health behaviors. Based on longitudinal panel data for a representative cohort of Canadian women aged 40 and older assessed in the 1996-1997 and 1998-1999 cycles of the National Population Health Survey (NPHS), we specifically addressed the following 2 research questions: (1) the relative importance of BSE to subsequent participation in mammography screening among all women, and (2) the significance of BSE as an independent predictor of mammography uptake among women who had never used mammography at baseline.
METHODS

Respondents
In this investigation we included women who participated in both the 1996-1997 and 1998-1999 cycles of the NPHS and who were aged 40 or older at the time of the first survey (baseline). The NPHS is a split-panel survey that combines repeated cross-sectional components with longitudinal follow-up in a panel of respondents. Participants undergo a personal interview by telephone in which data regarding various health and health care indices as well as demographic and socioeconomic characteristics are collected. The participants constitute a representative group of Canadian household residents aged 12 years and older from all 10 provinces and are sampled using a multistage probability design with stratification and clustering at various stages. Data from the 1994-1995 NPHS (the first survey cycle) were not examined, as items pertaining to BSE practices were not included in the survey questionnaire. Details of the sampling procedures, design, and response rates are available elsewhere. 25, 26 The initial sample included 3952 women. Of these, 384 women did not respond to the 
Measures
Women were defined as having a recent mammogram in 1998-1999 if they reported having a mammogram within 2 years of completing the survey. New users of mammography ("uptakers") were those reporting never use at baseline (1996-1997) but recent mammogram participation at follow-up (1998) (1999) . To account for inconsistent responses in mammography participation between the 1996-1997 and 1998-1999 surveys, the following corrections were made: (1) if a woman reported having a mammogram more than 2 years prior to the 1998-1999 survey, yet reported never having a mammogram in the 1996-1997 survey (n = 72), she was considered to have had a recent mammogram in 1998-1999; and (2) women who reported having had a mammogram in 1996-1997 yet reported never having had one in 1998-1999 (n = 38) were considered to be never users at baseline (1996) (1997) . These corrections were based on findings from mammography self-report validation studies [27] [28] [29] [30] [31] and the characteristics of the different types of inconsistent respondents in the NPHS. Performance of BSE was coded as regular (a BSE at least once every 3 months), infrequent (less than once every 3 months), or no (for women reporting never having performed BSE).
We examined sociodemographic, health, and lifestyle factors previously associated with mammography use [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] 
Statistical Analysis
Two multivariable logistic regression analyses 42 were performed to determine the predictive value of breast screening behaviors in 1996-1997 for mammography participation in 1998-1999, adjusting for relevant confounding factors. The first model included all women in the sample (n = 3545) to examine the relative importance of all baseline BSE behaviors in predicting a recent mammogram in 1998-1999. The second model included only those women who reported never having had a mammogram in 1996-1997 (n = 1231) to examine the significance of BSE as an independent predictor of mammography uptake (i.e., recent use in 1998-1999). All breast health behaviors and potential confounders were first examined using ageadjusted bivariable analyses. Factors independently associated with the outcome in question were assessed as possible confounders by incorporating each covariate into a multiple logistic model containing the baseline screening behaviors modeled against the mammography participation outcome in question. If the influence of a potential confounder created a 10% or greater change in the odds ratio (OR) for any baseline screening behavior, it was included in the final model regardless of significance in order to obtain an unbiased estimate of the effect of baseline screening behavior on future mammography participation. 43 Factors that did not confound the association between baseline screening behavior and future mammography participation, but that were independently associated with future mammography participation, were retained in the final model on the basis of statistical significance (P ≤ 0.05).
To account for stratification and clustering in the NPHS sampling design, exact standard errors for ORs were calculated using bootstrap resampling methods allowing 95% confidence intervals (CIs) to be calculated. For both logistic regression models, cases with missing information for the predictor variables were collapsed into the reference categories. With the exception of income, all examined predictor variables had 1% of cases or less with missing values (7.3% and 7.8% for income in the first and second models, respectively). Additional sensitivity analyses were performed (e.g., excluding women with inconsistent responses, recoding BSE frequency to define "regular BSE" as monthly) to permit further investigation of our selected coding strategy.
All analyses were weighted to reflect the 1994-1995 Canadian population (which corresponds to the first cycle of the NPHS) in terms of age group and gender. 26 The statistical analyses were performed using SAS 8.02 for Windows (SAS Institute Inc, Cary, NC).
RESULTS
Breast Screening Practices as Predictors of a Subsequent Mammogram
Among the total sample, approximately 61% reported regular performance of BSE and 67% reported receiving a recent CBE at baseline (Table 1 ). An equal proportion of women (20%) reported never having performed a BSE or having received a CBE at baseline.
In age-adjusted bivariable analyses, women reporting a recent CBE or regular performance of BSE were significantly more likely to receive a recent mammogram at follow-up (OR = 2.60; 95% CI = 2.03, 3.32 and OR = 1.31; 95% CI = 1.05, 1.64, respectively) (Table 1) . However, both practices failed to remain statistically significant predictors of subsequent mammography use after adjustment for relevant confounding factors (OR = 1.24; 95% CI = 0.92, 1.66 and OR = 1.01; 95% CI = 0.75, 1.35; respectively). The following variables were examined but either did not confound the association between baseline screening behaviors and mammography participation outcome or were not independently associated with mammography participation (P ≤ 0.05): urban/rural residence, household income, education, language, marital status, volunteer group participation, having a regular medical doctor, blood pressure check within last 2 years, frequency of physical activity, use of hormone replacement therapy. d Based on responses to the following questions: "Have you ever examined your breasts for lumps (tumors, cysts)?", and if yes, "How often have you examined your breasts for lumps (tumors, cysts)?" e Based on responses to the following questions: "Other than a mammogram, have you ever had your breasts examined for lumps (tumors, cysts) by a doctor or other health professional?", and if yes, "When was the last time you had your breasts examined for lumps by a doctor or other health professional?" *P < .05; **P < .01; ***P < .0001. All P values are 2-tailed.
Among performers of BSE, we also found that those who were taught BSE by a physician or nurse were more likely to participate in mammography screening at follow-up (data not shown). However, the provision of BSE instruction by a health professional did not remain statistically significant in our multivariable model. Other than age group, the strongest predictor of subsequent mammography use was recent or prior mammography participation at baseline. Other significant baseline predictors included being aged 50 to 59 years, reports of a recent Papanicolaou test, higher number of consultations with a physician in the past year, and being a nonsmoker.
Breast Screening Practices as Predictors of Mammography Uptake
Among the subsample of women who reported never having had a mammogram at baseline, approximately 55% reported regular performance of BSE and 50% reported receiving a recent CBE in 1996-1997 ( Table 2) . Approximately 26% reported never having performed BSE and 31% reported never having received a CBE at baseline.
A recent CBE was found to be a significant predictor of mammography uptake even after adjustment for potential confounding factors (age-adjusted OR = 1.80; 95% CI = 1.18, 2.75 and adjusted OR = 1.60; 95% CI = 1.00, 2.57) ( Table 2 ). Although not statistically significant, regular performance of BSE at baseline showed a negative association with mammography uptake during follow-up (ageadjusted OR = 0.85; 95% CI = 0.55, 1.29 and adjusted OR = 0.78; 95% CI = 0.50, 1.22). Other significant baseline predictors of mammography uptake included reports of a recent Papanicolaou test, no participation in a voluntary group, and being within the age range (50-69 years) targeted by selected Canadian organized screening programs for mammography use.
The incorporation of alternative coding strategies for inconsistent respondents (i.e., excluding women with inconsistent responses for mammography participation between the 1996-1997 and 1998-1999 cycles) and for defining regular BSE on a monthly basis rather than at least once every 3 months did not significantly alter the findings from the multivariable logistic models.
DISCUSSION
There has been much debate recently about the role of BSE as an effective screening practice to reduce the risk of death from breast cancer. Authors of a recent study have concluded that BSE did not reduce breast cancer mortality in a sample of approximately  RESEARCH AND PRACTICE  Obtained from multivariate logistic regression model, adjusted for all other variables listed. The following variables were examined but either did not confound the association between baseline screening behaviors and mammography participation outcome or were not independently associated with mammography participation (P ≤ 0.05): urban/rural residence, household income, education, language, marital status, having a regular medical doctor, number of medical consultations, blood pressure check within the last 2 years, frequency of physical activity, smoking status, use of hormone replacement therapy. Based on responses to the following questions: "Have you ever examined your breasts for lumps (tumors, cysts)?", and if yes, "How often have you examined your breasts for lumps (tumors, cysts)?" e Based on responses to the following questions: "Other than a mammogram, have you ever had your breasts examined for lumps (tumors, cysts) by a doctor or other health professional?", and if yes, "When was the last time you had your breasts examined for lumps by a doctor or other health professional?" *P < .05; **P < .01; ***P < .001. All P values are 2-tailed.
266 000 Chinese women. 14 Further, a Canadian publication has recommended the cessation of routine teaching of BSE. 15 The reasons cited include lack of evidence for the efficacy of BSE in reducing breast cancer mortality as well as potential increases in adverse outcomes associated with BSE practices attributable to increased incidence of benign breast biopsies, increases in the number of physician visits and costs, and patient anxiety. 15 The USPSTF was more conservative, but still concluded that the evidence is insufficient to recommend for or against teaching or performing routine BSE. 16 It is possible that participation in any 1 of the 3 breast screening strategies (BSE, CBE, mammography) may influence the practice of the other 2 strategies, and that women who perform BSE may be more likely to participate in other recommended screening behaviors. A resulting concern, therefore, is that the relative lack of support for BSE may reduce participation in breast health strategies overall, including mammography. However, our present analyses based on Canadian women aged 40 and older participating in the longitudinal panel of the NPHS suggest that BSE is not an independent predictor of mammography participation. This finding was consistent when breast screening strategies were evaluated for all women in the sample, as well as for the subgroup of women who potentially could have been new users of mammography in 1998-1999.
Conversely, women who reported recent use of other positive screening practices at baseline (e.g., mammogram, Papanicolaou test) were significantly more likely to report a recent mammogram in 1998-1999. This is not unexpected, given findings from previous studies demonstrating the significance of previous screening behaviors (especially mammography use) as independent predictors of subsequent participation in mammography screening at recommended intervals. 39, 44 Participation in CBE at baseline influenced mammography uptake during the 2-year interim between surveys. Previous studies have similarly reported a positive relationship between CBE and mammography participation. 45, 46 This finding highlights the importance of regular physician contact and the relevance of physicians' recommendations 47, 48 regarding recommended screening behaviors, particularly among previously never-screened women. Many organized breast screening programs in various Canadian provinces and in the United States also provide CBE during a routine screening examination. 49, 50 It is important to note that, in our study, performance of CBE increased subsequent mammography participation. Although a recent study found only a small relative contribution of CBE to early detection in programs delivering both mammography and CBE, program policies concerning the delivery of screening by CBE should also consider the reinforcing effect of CBE performance on mammography uptake. 51 The observed inverse association between being a member of a voluntary group and mammography uptake by the 2-year followup was unexpected, given previous crosssectional findings of a positive association between voluntary group membership and ever having had a mammogram among women aged 50 to 69 years. 41 One possible explanation for this discrepancy relates to the different age groups and mammography outcomes examined in the current study. For example, younger women (aged 40-49 years) may be more likely to be members of voluntary groups but less likely to be uptakers of mammography screens, particularly in Canada, where mammography use is only actively promoted among women aged 50 to 69 years. The limitations of this study include those routinely associated with self-reported survey data. For mammography in particular, however, previous studies have demonstrated a high level of agreement between self-reports of mammography and confirmed mammography records. 27, 31, 52 Our analyses were also limited to those women who responded to the NPHS. However, the design features of the NPHS, which had a response rate of 98.5% in 1998-1999, suggest that our estimates are unlikely to have been influenced by nonresponse bias.
In conclusion, the absence of a significant association between performance of BSE and subsequent mammography participation observed in the present study suggests that the current recommendations regarding BSE are unlikely to have an adverse effect on recommended breast cancer screening practices. Previous mammography screening behaviors and participation in time-appropriate cancer screening strategies (including CBE and Papanicolaou tests) continue to represent significant determinants of future mammography behaviors. However, our findings do not exclude the possibility that the promotion and teaching of BSE may indeed function to enhance women's awareness of breast health. Our research also does not directly address the impact of discontinuing the promotion and teaching of BSE. Further research is required to identify specific strategies that both empower women and promote screening behaviors with proven health benefits. 
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T he long-awaited third edition of Standards for Health Services in Correctional Institutions is now available.
The third edition defines the scope of services that are necessary to provide adequate care, basing these standards upon principles of public health and constitutional standards developed through litigation. The book has been cited as the standard for jail and prison health services in state and federal court decisions. The new edition includes significant changes including expansion of both the mental health section, and children and adolescents section.
The new Standards is easy to use and the most comprehensive and inclusive set of standards for health services in correctional institutions. It is an essential reference for anyone in the field of corrections.
